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lc, IMMfe, BArffe. **ftfc* ;7*{fc;#^ 

aft*. Kit*, frtritm* 7yimmt>*t>t£&¥' 




1 

[»** 2 ] fccttMtt«r*-r S*JR'< yyrMh 
\z.j&&$tiitc o bttZM l o&ft/g 

T, 

mettttTifeJI 4: «>#E^. 2 
[ffisfcxi 5 ] ttttTtt/i co 

* i ow&m tmz <nm&& t <o m\am * nfc#«tt 

ft, ttffcft, **<ls»*J:V7y{Mh3&»6)»ttn5^ft 
r, 

5 e^ oiatft ««t» i c *s ^ r , 



(2) 4#lfj^l 0-6 5 2 3 2 

2 

[0 0 0 1 1 
[0 0 0 2] 

3Y^tr*t5»t»i*^y PfcEft 
I^S (IEEE MAG-7, 150(1971) «£&) 0 MR^^^ 

K (KT. MRa;; K£E+) &>zm<D 
[0 0 0 3] ttftEMK**>*B • 

htPf-S) (CliN i — F e^l^^V^^P'fl^ 

r-3xear*>!3 , /i%a - nfc*ftEiM^ffl 

[0 0 0 4] r^J:5*M^Lr, Fe/Cr^C 

^•f C 4: S ixT l ^ -5 (Phy s. Rev. Lett. , Vol. 61, 24 
74(1988), Phys. Rev. Lett., Vol. 64, 2304(1990) ^# 
fig) o L^L, AI*^ttttft»a#^*^fc*«C, M 

[0005] i*«tt«/*«ttJi/»«ttJB©* 

#, tt#o9iatttl«r^ffat* (flT*«JM») (cJ;oa 

(Phys. Rev. B., Vol. 45, 806(1992), J. Appl. Phys. , Vol. 6 
50 9, 4774(1991) . ^ fV^yjUt^SljEClStt* 



(3) 

3 

iSLT^5 0 z<r>£ 5ft*ewvu:/jg£^fcMR^ 
[0 0 0 6 ] 

^ B a BlBffi3^^^i^^T^$v4#^ & ft ± £ -£ 5 ^ £ #2 
g£3*iT^a 0 «*tf!MttJgfcCo*Co*££<0 

^7r^ *tt#o Jb^iff*C o £&«£tt#Jg 
g^lt5:^iaoT, M B a B iEfite££#5r 

[0 0 0 7 J L*>Lft#ib, ±iaL^AJR^y7rJB!: 
UN i F e«A«Ott«ttttm<:Alr^»'fr^». C 

[0 0 0 8] ^ev^/^JRtffll^MR^-T-rDKjS^' 

*tt, (»f»tt) #«^fci*5HH*#LT45 Jfl 

ftoTVft. 

[0 0 0 9]*«SI1 ^(DJ: 5 ft«Mfc#*W-«fc«> 
[0010] 

[00111*1 <&«ftlg;tt»***tt, $ blew** 
rJ>±^*rt4iifcC o*:*tf»attt#d»fe45J||io 



M¥l 0-6 5 2 3 2 

4 

[0 0 12] *fc*«Wt*5W5»2 0«jEtfitt»** 

* (HA t £ *-f 6 * e* v /<yu:/lt* JWTT 5 « 

[00131*2 ^«»««t»**^tt, * fe fc»#JI 
Jii:^aJMt*^*6Jlllo«ttJii:, $2 0»g 

fc#«tt twit**-*-****:' /<suyit* jw-t- $ « 

**>ffffi{c, IMk*, Kft*, ifcfts*, **{MMsj:u< 

[ooi4]ii fl>««««:»*»-T-fc*5v^rtt, 
'^7rJg£ftl WKteJS£<z>#ffi{e, iaifci)* 
JE^tt»/<yir/I£R(tT^5fctf>, f*MigP#{;::fctt 5 
7 r Jl fc ft l (O^tt® £ (DWltoBlL+ttZMnt: 

z t 5 yyrm^ 

[0 0 15] l2(OlSK»^l^l^ 
*5 * WSTttJI fc £ OBKDH!(^«atfcR*r 

[0 0 16] 

[ooi7] ^^pjo* i oatftttttttA*-? 

[0018] Bltt, ft 1 OMR|fW-^W^ 
2l^ft2 0^tt@T^«9, eixbftl^J:^ft 

[0 0 19] ftl*3j;0<ft2O«ttJBl % 2«t, W^.tf 
CoWc o J: 5 ftc o *Sfr*flM4 



5 

/*3*iri^5 8 ctibopo, co*^tp»«ttf*!: l 

MR«ftS**#feJiS C o XW£*4«rJi!t*« C £ 

[0 0 2 0] _hfBLfc<fc 5fcC o*fcft*&£ LTI*, 
ColCFe, Ni, Au, A g , C u , Pd, Pt, I 
r, Rh, Ru, Os, Hf»© 2«£Jl_h«: 

■*-5£fc#S*Lt\ :ni4, SMS*****-*"*?* 

r, »I:fb^S^^»4U^ 
[0 0 2 1 ] »i:j8j:tJ<» 2 1, 2(7)^ 

J?te> *£&MR^fc;&}d^#<bft, ^o^/u^/n^-^v 
/ ^X^4» L»5 , l~30nmOSSE £ 5 * t 
##* LV\ 

[0 0 2 2 ] -ha Lfc&te/i 1 , 2 O 5 o, mi 

#Hfe*uT^S. «l»HMiii:iBlfcJ:JftCo 

A, N i F e Co**,, mfe fcc«A#iS<B*&JCT 
i , V, Cr, Mn , Zn, Nb, Mo, Tc, H f , 
Ta.W, R e&<D&m%#&»Ml,Xl%1&ft4t\,tt 
A*^«***L6o CitbOpo, NiFe^Ni 
FeCo^4*ll *«+*MtT*JB& LT 
5k<7)rfc£o HloatttJBljCN i F e*&^ 

OjMtt**^ Ta, Ti, Cr, C 

u, Au, Ag*5j:U ? CiX^O**^^*^/<5/7 r ^ 

[0 0 2 3 ] -t IT, Il«MUil/^7rI 

19, rntct or jBwaa#«cd3tt5jBi<D«ttJi 1 

«/< s> 7 r IB 4 £ OK ©*^«>iRatk*rjqi«iJ Ltt^o 

T, »tt*Jc«t6ttft«aa*^*flsS:«J«-f 
BTttiftU, MR*^-0»gc36tt35S|Pl±-*-6. W^-itlft 
5 tt, JRW^S^r, *K7>«ttJiii:*jR^ 



(4) 0 ~6 5 2 3 2 

e 

[0024] yt®5 <z>«j#*m£ ittt, 

a^fcRk-f, a**^**ft**«(7>«tt-cfflv>rt> 

»'<yirJg5l*, A*/<y7rJi4 4r»fiS:Lfc*jc, * 

[0025] *fc t JH^tt*/<y+«5*«*r6fl:* 
fb**»ttfcjE»ftii*"Cft<Tt>j:<, **u* 
4ttA**&te^r^3&efcfc< , ifcr^7r^ 

tttt, — 7rJl40*BB*ri|Bori^tt«tii 

[0 0 2 6 ] I2«tti2ll -!rO±{C^jS;^ 

ixfc I rMni, FeMni, N i 0««A»b45S» 
m^me, *>4^ttCoPtR*A^ftSRIttilcJ: 

«?, ^>rr^a#3&««-^*nr«^H#*ixrs3i3, ^ 

S!^ttig4?Srii[Sttfflt-<5 r t t>r# So 
[0027] ::t\ Si^OTi*3j;(;i2oM 
40 m2<r>mtii\p\}ft. MR^oja^jssttsrisjjb^-fr* 
±r, ^a«ff^#^tt«r«^«ii[3as*-frri3< r.^ 

So -f&b*>, (DlkOe a*^>a»«rBIJ!niLoo523K 

asotasr i©B8«««fLfc«, (z)^o* ^iko 

e a«(Z)«[»^r483Kaft<Z>taL**T«aiL, (3)483K 

^^r^^^r-^sn-rso iter (a 
«7 «rK«LT»S^t^r*S. « 



T 

&f4® 2 co$tffc#fS]£m 1 Olttg l olft*|fi) £ as 
[0 0 2 8] JBl*5j:^*2 0«ttJil, 2(C*fr 

fcl*5J:tf#2*>«teJBi, 2 0<M^*flJ:$Hi-5fc 

fcunbSttssns. ^o^tci*, ioo-4ooKms^?a 

[0 0 2 9] ISLtlttMl, 2BfcE«SilS#« 

&*raj§3ii, mtum. s*tttf», sttttttti- 

ftlcficu, Au, Ag, fca^f4C*tbi«tt5c*t 

l, 2IBo*»**«r+»fc/h4<-#-6r4 3&*H»i:ft 
[0 0 3 0] .L&Lfc^/IlC.t 0 

»S*iTV*6«>fc»LT, fll l oaittJI i Mt^WKJIHz: 
J:oratftSS-*-«fca{), ?Httt<f'flJ|3«rftAs?E1I 

[0 0 3 1 ] J:IBI6]ft»1iOMR*^^S3l^rii, Si 
oflSttJgi £&«/<s/77JB4 £<£>#ffilc, SMb*. £ 
ft*, $<b^i> ^«>ft*, 7s/ft*«^6>4S15^tt1ft 

m <om&mi t&&'< yy ?m 4 tnmnm+n 

f/^tl5^f^ 2nraJ^T£-f SCI £lcj: D , 
5/ 7 r ffl 4 lc£ S««*##*t>+#fc:»* d £ 

[0 0 3 2]fc *««oSg 2 ottftttttftft*-?- 

[0 0 3 3 ] H2tt, $S2<DMR%*<D~-nmMWt<Om 
2 0itt*l, 2Bfctt#«**BJB3#^tt*ixT^ 

6o iftfcWtJBi, 2BttKiiaM***LT*3bi*, 

[0 0 3 4 ] mblftll, 



(5) M¥l 0 -6 5 2 3 2 

8 

l ISJg l oJllfcJUMl-ca^*: J: 5 fcftrate#a>kft53S 
l i &4MUt*tt*m^&ft6«ttTiU l 2 

tt#Ji l l ft3t«««tt»*fc**i-5/Btf* 0 , B&ttT 
Co*«tt*4oj:5 4Co*r*tpM«tt*tt, 

[0035] «»t»/b i 2 ii, m<D&.m&#mt>> h 

ttttttfl-»Hld> b ft 5 *Btttttt M L T fc J: 

e*A. N i F e Co^, rflfcfttttt'S'AfcT i % 
V, Cr, Mn, Zn, Nb, Mo, Tc, Hf , T 

c otcB«ftj6Jp5c**»ADLrr i e/u7r^ftL 
fc-frA, «itf7*;u7r^c o N b z r W 

[0 0 3 6] aittftll 1 *«ttT»Jil 2 ^<7>a® 

*BJB3£«+*J:5We«£*uT^3. ft*;, £»f I 

a*t^. &m&#mii t&&TMfBi 2t<D 

[0 0 3 7 ] ^tLT, «10«ttJBlJC*3«*SaMKtt# 
ii l l i:«ttT»« l 2 fc <7>#ffiictt, y -v 

5l«f4f*« l l tfc&TVkm l 2 ^(7>B^>f»4fc«fe«riqi*J 

lti>5o -ttttoh* y*Ji 5 tfcjjt-rsr: 

5: £#*rt&£ft«3, MR^o^fi^^its. 
w^*fcift^< y 5 ttjRw^ejer-, 1 1 1 

«ttT»«i 2^fflWffli«:M»ts:^^ 
[0 0 3 8] JB-iFS»^y irJI 5 0>*Att«F». »io 

» eaKft«, &mmtm, *mmmmt>wt l<%\,^ 



9 

[0039] tit, m*ftwc<v -vm 5 

m\t, it&*feft\z.]EWmtftXte<Xh±< , *ftv* 

t, asttwi 1 1 <Dm j g&&®m*m i osiMi i <& 
[0040] mz % im&ttm 1 1 ^«ttT»JB 12^ 

F e x N»#, *fcS5Stttt#i: LTttN i O, Mn x 
N, CoOWj/T^So 

[0 0 4 1 ] *2<7>«ttJB2tt. lfflS&LfcSIl*) 

19, *fc#«tt«fBJi3fco^Tt>W«t**8. 
[0 0 4 2] ffl^ttttJI l^J:^! 

[0 0 4 3 ] Jb»Lfc#ai{cJ: D^tf^/^aJBKi 
[0 0 4 4 ] J:iajttfc»liWMR*-T-|C*3^rtt, 3fttt 

1***1 1 £«ttT»* 1 2 tnftmic. mtm, 
mLtftfWts^^ms. y 



(6) WlO-6 5 2 3 2 

10 

tttt* 1 l fc SlttTttJI 1 2 t ottftftttft 5 £ t 
fctt^fcfc. &<4Tift*i 2 (c J: 5 l io» 

[0 0 4 5] ;Min0«Mitt»ft*?&tt. 

[0 0 4 6] flstK, *vW4*:!8j;tf7y-*ttJ|fc 

^nb left j* ^ns * is* £ o *5 <t 5 * t? 
-tin y - K*itt**«©tftStt:»I* : foRM 

^fBtJL «ffi3B»****D-r5o lot, jglffi^fitc: 
* 5 fc, y - KMtrttflBMt 

30 [0047] ^bic v-vmmtmizm&mtzmm 

ttHAS^ 4 < * 1 7 y tf> ffittttlc S *u 

S7/^ h(abutt) tt*?? v ~m&soi&M : km j Rm 
tem^mm w+m- z tt&mm *jmxh s e 

[0 0 4 8] **WOi8ftS*ta**^«: % M 

[o o 4 9] flM*E»^5> Ktt, 'J>tz< bh-tt<n&m 

t, m»M\^m\^^x-M(omm\zmn^tizm^ 
5^ (D^Kiar^t^:H^-n 0 ta^ 



n 

rffl^srimsc cop*, ttfttttt#ft*?&w 

[0 0 5 0] H3tt, iaifcS*»HllOGMR*« 

JM(*r»-*-H-e*>*. ■ 3 letter 2 lttWTeAO* 
:<^SS2 l£LTI2Al 2 O3 I^t5Al 2 O3 

*ffi±t£tt, N i F e F e S i A 1 

7r*Co Z r Nb-&A«otk«tttt*fd»6>ft6T0!l« 

g22iCliA10 x «omittl6jBtt»^&&<5Tfll 
[0 0 5 1 ] GMRJBS2 4fcTMI?£*ft*+5>:/2 3 

£*>IHteWU GMRI2 4Kl/<-f r^*#*:aijD-#-s — 

^<^)/^7^MM)i2 5^, GMRJ^2 4 C0^#^ 

60 tit, GMRH2 4iCll Cu, Au, Zr, T 
a#a>&/j^-*h&««2 6#«J«£;h/C*3&, 
M(Dmm2 6CJ:!)GMRl2 4(:ty^I»«^ 

ix^o :h^gmrI24, -^o/Nvr^^ff^pjg 

[0 0 5 2] GMR^g2 7i:(:ll TttWSMBS* 

«4tt«tt#»A»fc*S±flfl«ft^-^ KJB 2 9jW&$ 

KlGMR'sy K3 0 jft**J**;h,TV^. 
[0 0 5 3] ^KSGMR^yK3 0±lCtt, Gft 
K»ir LTi¥^$C^s/ K 3 1 d*»j*$iiT^5 B 

^-/U KlMR^s/ K3 OOifljftSS/^ 2 

±ici*, aio x ®<oft&&femmM>b*z&.mw$\ 

Eft-*;/ K«i LTlMWft^y K2 lW^tlt^ 

[0 0 5 4] £fc, H4tt±Setfc»ftJg«OGMR5R 
IfcMR AM©-ii«^t HT-&5 0 PHI 
(C/TfMR AM4 Ote, tfyXmfc^S i SS^gffi 



(7) M^lO-6 5 2 3 2 

12 

4 l_b(C^^nytGMR^4 2 £#LT^5 0 COG 
MRI4 2I1 «itfjW»U/t3*»»«-C*Lfc^tr> 
^^aiBJB*»bftS t>Ot^5. GMRI4 2CO±^5 
£12, 16»jB4 3Sr^LT##a^««4 4 3&«R»6)*i 
T^5 0 GMRS4 2 £>pj#31$Ultt, Au*36»fe 

ftS^^ hJ!4 5*frLT-#<DR*ffiL««4 6^ 

[0 0 5 5] 

a. 

[0 0 5 6] 1 

112i LTj^lOnroOT^/l^r^C o N b Z r 

2nmON i F e £&jg|£JitCf&jBI L/c 0 
T, N i F e-&&m*&m'<y7Tm4&mteZh<DX- 

[0 0 5 7] JblBN i F e «^Rir«A Ifc&fC, —J. 
*tt*flff*r*»clBU NiFe^4IJ:(:«M 

OtttttifffiTEM-Cia^fc^C^, Inn 

[oo5 8] &tc, ^m^mmm^w^vtzN i f e 

-&&Jg_bM, ttttttttJBl 1 ^ ITJIJI 3nmtf>C 090F 
exoG&m* ^tttt4>IRIl3 t Lt«S 3niD^CuE 

$2(7)iig 2 Itgl 3nra(7)C 090F e io^&M, 

R»«ttJB6 £L7«*l0nmtf>I rMn*4B, 
^rLTRJ? 5nmOT a ^£:Ji|IlC$IJ§ IT, * tfy^ 

SMl 3 (7) £tf;$!Lfc 0 

^ [0059] *%mtottmn t it, n i f 

iiBjiftffj 1 1 mm\z. tr * tr y/vi/^as^^a l 
7t 0 :^tt»wi^ trv/</u^aiSJer-ii, NiFe 

[0 0 6 0] iBLfcKftWi^JiVtfcKWiJcj:^* 

^sutt^sit #r^-^fasia^oMR 

[0 0 6 1 ] 
[f*l] 



(8) 



¥10-65232 



13 



14 







T--JWM 


mm 

(as depo) 


ma 


lO^Bfl 


506#ffi 




mmi 


6.2X 


8. OX 


8. OX 


8. OX 


8. OX 


ami 


6.9X 


6. IX 


5.9X 


5.4X 


49X 



C o 90 F e io^^#ffi^il^ttfS:/< y ^@ LT 

t&l$&&T*&5t>0£> > 2B#P£<7>T~-/l^fCMRgffc 
WI»l:^>Ltv^ 0 -5: IT, <£0&t>7~-/m# 

N i F e^^m/Co 9 0F e 10 ^^#®ICi^^m^ 

[0 0 6 2] N i F e iff 

(CBILTN i F e^&m/C 090F e io^K#ffiJCJBl 

MRSffc*fl<8.0%£-C±#L;fco Clftte 2P#P*5<Z>X-- 
/M&3ll£<fc ^i^ a B al4^^1t5^|:, N i F 

0X*>fe«d>it:1\ NiFe^I/Co 90 Feio^l 

[0 0 6 3 ] £%0ij 2 

$tf£Tlftg 12^ LT jgiflOnniCT) T "Zfr 7r^CoNb 
Z r £&Jg£JKJfE 2nmON i F e -frA«*««CrtJBlL 
Ito Ni Fe^liM/^7rl4^ffc 

[0 0 6 4] ±|BN i F e «*|«r»A L1Z&\Z~R-7 



[ 0 0* 6 5 ] 
[f£2] 





a** 






No 


do) 




1 


0.3 




2 


0.5 




3 


1.0 




4 


3.0 



4l\ ^Ofc^, *ffi*rt:«<05|Z*&«£j&* 0.3nm<Z>HJfi 

[0 0 6 6 ] &fC, *ffiBMk««r«*L7t#N i Fe£ 
&JH_b^ ^ix^ftftflfcttttJB 1 1 t ITM 3nmcr>C 
090F eio-&AJ», ^tt + lffll 3 £ LXmm 3nraOC 
uJlg, f 2(?)lil2 £ LT§I 2nm(7)C 090F e 10^ 

S»«tti6i LtJII 8nm<7) I rMn^JB, 
MIHTM 5nmOTaJ8l«rJlE^a/BLT, ^n-f 
ti^e , >'/<;^aili3 (7) ?:Mlfc. 

[0 0 6 7] JbELfc3Slfcfif!l2 43j:O c tt:««2JcJ:6* 

1-0 

[0 0 6 8 ] 
[1*3] 



ftffiW-l 0-6 5 2 3 2 

16 





tm 


8mmm 


MR^fc*O0 




Ho 






25$fffl7 




1 


0.3 


5.8 


6.2 




2 


0.5 


6.1 


7.0 




3 


1.0 


6.0 


8.2 


mm2 


4 


3.0 


5.0 


5.2 



(9) 



15 



[0 0 6 9] — tt:«0i2fcJ:SMR*^W: % 20#ff 
07=-;u«lceTM R« ft*i«±# LT ^ Stow, 

fbLTW^Hc jftS 30e *C*>ofc. 
[0 0 7 0 J 



[Hi] 




J0 CttlcCiifcM«tt»Jft»^«r«fRrrfi^^:^^riB^ 

ft So 

m 1 ] *i«(o» 1 oatft«tt#*»?0-9ora 
[H 2 ] 2 att*«a»«*?<o-xire 

*^S»«j6*^rWflnBT*>5. 

[a 3 ] *%m<r>m%mffl¥km**$im Litems 

[04] IfcMRA 

[»*©R«] 
1 Si«ttl 

2 «2«>I(U 

3 3»tttt4>nji 

4 AiR/< ^7rS 

5 m+ftm^v-YB 

7, 1 3 

1 1 

1 2-«ttT*JI 



[112] 





(72) 

#^JH^ii(Sfm^E«;i|Br72 



(72) 31 K# 



(72) 



